X. APPENDIX I

FEDERAL STANDARD FOR VINYL CHLORIDE (29 CFR 1910.1017)

§ 19101017 Vinyl chloride.

) Scnp» and epplication, (l‘ This
section includes requirements for the
control of c"r*lo vee CV,)o\urc to vinvl
chloride (chlo*oet‘w"a) Chemlcal Ab-
stracts Service Registry No. 7501+

(2) This section applies to the manu-
facture, reaction, packaging. repacitag-
ing, storage, handling or use of vinyl
chloride or polyvinyl chloride, but coes
not apply to the handling or use of fabri-
cated products made of polyviny! chlo-
ride.

(3) This section applles to the trans-
portation of vinyl chloride or polyvinyl
chloride except to the extent that the
Department of Transportation ma-
regulate the hazards covered by this sec-
tion,

(b) Definitions. (1) “Action level”
means a co.centration of =inyl chloride
of 0.5 ppm averaged over an 8-hour work
day.

(2) “Assistant Secretary” means the
Assistant Secretary of Labor for Occupa-
tional Safety and Health, U.S. Depart-
ment of Labor, or his designee.

(3) "Acthorized person” means any
person sype-ifically authorized by the em-
ployer whose duties require him to enter
8 regwlated area or any person entering
such an arz2a as a designated representa-
tive of employees for the purpose of ex-
ercising an opportunity to observe moni-
toring and measuring procedures.

(4) “Director” means the Director,
National Institute for Occupational
Safety and Health, U.S. Department of
Health, Education, and Welfare, or hls
designee. -

(5) “Emergency” means any ocur-
rence such as, but not limited to, equip-
ment failure, or operation of a rellef de-
vice which is likely to. or does, resul® in
massive release of vinyl chloride.

(6) “Fabricated product” means a
product made wholly or partly from
polyvinyl chloride, and which does not
require further processing at tempera-

tures, and for times. sufficlent to cause-

mass melting of the polyvinyl chloride
resulting in the release of vinyl chloride.
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7y "t ardous aperation”™ means any
poration, procedure, oF activity where a
release of eithier vinyl chlonide liquid or
gas mizht be exprctied s a consequence
ol the ogeration or because of ar acei-
dent In the on2ration, which weould resuit
in an employee exposure in excess of the
permissible exposure limit.

(8) "OSHA Area Director” means the
Dircctor for the Occupntional Safety
and Health Administration Area Office
having jurisdiction over thc geographlic
area in nhich the employer's establisn-
ment is located.
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(9) “Polyvinyl chlorids” means poly-
vinyl chloride homopolymer or copoly-
mer belore such is converied to a fabrl-
cated product.

(10) “Vinyl chloride” means vinyl
chlcride monomer.

(c) Permissible expasure limit. (1) No
employee may be exposed to vinyl chlu-
tide at concentrations preater than 1 ppm
averased over any 3-heur pericd, and

(2) No employee may be exposed tn
vinyl chloriiie at concentrations greater
than § ppm averaged over any period not
exceeding 15 minutes.

(3) No employee may be exporad to
vinyl chloride by direct contact with
Uquid vinyl chloride.

(1) Monitoring. (1) A program of
Initial monitoring and measurement
skall be undertaken in each establish-
ment o determine If there is any em-
ployee exposed, without regard to the use
2{ respirators, in excess of the action
level.

(2) Where a determInation conducted
urnder paragrapn (d)(1) of this sectlon
itiows any smployee exposures, without
regard to the use of respirators, in ex-

- cess of the action level. a pregram for de-

termining exposures for each such em-~
ployee shall be established. Such a pro-
gram:

(1) Shall be repeated at least monthly
where any employee Is exposed. without
regard to the use of respirators, in ex-
cess of the permissible exposure limit.

({1» Shall be repeated not less the
quarterly where any emplovee is exposed,
without regard to the use of respirators,
n excess of the action level.

(1if) May be discontinued for eny em-
ployee only when at least two consecu-
tive monitoring determinations, made not
less than 5 working days apart, show ex-
posures for that employee at or below
the action level,

(3) Whenever there has been a pro-
ductlon, process or control change which
may result In an increase in the release
of viayl chloride, or the employer has
any other reason to suspect that any em-
ployee may be exposed in excess of the
action leve!, a determination of emplovee
exposure under paragraph (d) (1) of this
section shall be performed.

(4) The method of monitoring and
measurement shall have an accuracy
{with a confidence level of 95 percent) of

~

not less than plus or minus 50 percent
from 0.25 through 0.5 ppm, plus or minus
35 percent from over 0.5 ppm through
1.0 ppm, and plus or minus 25 percent
over 1.0 prm. (Methods meeting these
accuracy resuirements are available in
the “NIOSH Maaual of Analytical
Methods™).

(5) Emplovees or their designated rep-
resentatives shall be afforded reasonable
opporiunity to observe the monitor-
ing and measuring requited by this
paragrapi.

(¢) Regulated area. (1) A rejulated
area shall be established where:

(1) Vinyl chloride or polyvinyl chloride
is manufactured, reacted, repackaged,
stored, handled or used; and

(i.) Vinyl chloride concentrations are
in excess of the permissible exposure
Umit.

(2) Access to rezulated areas shall be
Umited to autborized persons. A dally
roster shall be made of authorized per-
sons who enter,

(f) Methods of compliance. Employee
expos:ires to vinyl chloride shall be con-

rolled to at or below the permissible ex-

pesure limil provided in paragraph (¢)
of this section by engineering, work prac-
tice, and personal protective zontrols as
follows:

(1) Feasible engineering and work
practice controls shall immediately be
used to reduce expcosures to at or delow
the permissible exposure limit.

(2 VWherever feasible erngineering and
work practice ccntrols which con be in-
stituted immediately are not sufficient to
reduce exposures to at or below the per-
missible exposure limit, they shiall none-
theless be used to reduce exposures to
the lowest practicable level, and shal! be
supplemented by respiratory protection
in accordance with paragraph (g) of this
section. A program shall be estahlshed
and implemented to reduce exposures to
at or below the permissible exposure
limit, or to the greatest extent feasible,
solely by means of engineering and work
practice controls, as soon as {easible.

(3) Written plans for such a p.c gzram
shall be developed and furnished upon
request for examination and copying to
authorized representatives of the Assis-
tant Secretary and the Director. Such
plans shall be updated at least every six
months,

223



. v

s

(g) Respiratory protection. Where
respiratory protection is required under
this scctlon:

(1) Tha employer shall provide a
respirator which meets the requirements
of this paragraph and shall assure that
the employee uses such res irater, except
that until April 1, 1976, wearing of

Atmospreric concentrct!a.i of
vinyl chloride

respirators shall be at the discretion of
each employee for exposures not In ex-
cess of 2. ppnml. measured over any 15-
minute pericl. Until April 1, 1976,
each employee who chooses not to wear
an approrriate respirator shall be in-
formed -t least quarterly of the hazards
of viny. chloride and the purpose, proper

Requlred apperatus

(1) Unimown, or above £,600 ;:pmi... Open-clroult, ssli-coatalrned breathing apparatus, prese

sur« demand type, =ith {ull faceplece.

(11) Notorver 3,200 PP ccccaene (A) Comblnation type C supplied zir respirator, pres«
surs demazd typ2, with Zull or hbalf feceplece,
end auxillary sell-contained alr supply; or

(111) Not over 1,000 ppm..—.....(B) Combinsation type, supplied air reapirztor contin-

uous flow type, with full or half faceplece, aud
auxiliary seif-contsined alr supply.

Type C supplled air respirator, continuous flow type,
with full cr half feceplece, helmet or hood.

(1v) Not orer 100 ppm..ce- .- (A) Comblcation type C suppited alr resplrator de-
mond type, with full faceplece, and auxlliary
gelf-contalred alr supply: or

(B) Open-circul: 2slf-contained breatalng apparatus
with full f=ceplece, in demand mode; ~r

(C) Type C supplisce elr respirator, demand type, with
full faceplace.

{v; Mot over 33 PP e e (A) A powered elr-purifying respirator with hood,
helmet, full or half faceplece, and o canister
which provides a service lifs of at least 4
hours for coacenrations of vinyl chloride up
to 25 ppm, or

(B) CGas mask, froot- or back-mounted canister which
provides a service llfe of st least 4 hours for
concentrations of vinygl chicride up to 25 ppm.

(M) XNot ovsr 10 PP e.ceeeann. (A) Combination type C supplisd-alr resnirator, de-
mand type, w!th hslf faceplece, aad cuxillary
sslf-contained elr supply: or

(B) Type C supplizd-air respiratar, deznand type, with
half facepiace; or

(C) Any chemical cariridge respiratcr with an organie
vapor cartricgs which provides a service llfs
of at least 1 hour for concentratl. s of viayl
chloride up to 10 ppm.

use, and limitations of zesplratory (5) (i) Entry into unkown concentra-

devices. tions or concantrations greatsr than
(2) Respirators shall be selected from 36,000 ppm (lower explosive limit) may

among those jointly approved by the be mace only for purposes of life rescue;

Mining Enforcement and Safety Admin- gng

istration, Department of the Interlor, i) Entry into concentratlions of less

and the National Institute for Occupa~  ¢han 35000 ppm, but greater than 3,600
txlo;'xal Safety and Health under the pro- ppm may be made only for purposes of
visions of 30 CFR Part 11. life rescue, firefighting, or securing
(3) A resplratory protection program . ¢ ' t \'rent a greater
meeting the requirements of § 1910133 ¢qupment so as io fre 8

shall -- established and maintained. hazard from release of v.lnyl chloride.
(4 uLelection of resplrators for viayl (6) Where air-purifying respirators
chlor. ie shall be as follows: are used:
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(1) Alr-purifying cannisters or car-
tridzes shall be replaced prior to the
expiration of thelr service life or the
end of the shift in which they a~e flrst
used, whichever occurs first, and

(1) A continuous monitoring and
alarm system shall be provided where
ccacentrations of vinyl chloride could
reasonably exceed the allowable concen-
tratfons for the devices In use. Such sys-
tem shall be used to alert employees when
vinyl chloride concentrations exreed the
allowable concentrations for the Jdevices
in use,

() Apparatus prescribed for higher
concentrations may be used for any lower
concentration.

(h) Hazardous operations. (1) Em-
ployees engaged in hazardous operations,
including entry of vessels to clean poly-
- vinyl chloride residue from vessel walls,
shall be provided and required to wear
and use;

(1) Respiratory protecticn in accord-
ance with parazrephs (¢) and (g) of
this section; and

(i1) Protective garments to prevent
skin contact with liquid vinyl chloride or
with polyvinyl chloride residue from
vessel walls. The protective garments
shall be selected for the operation and
its possible exposure conditions.

(2) Protective garments shall be pro-
vided clean and dry for each use.

1) Emergency situctions. A written
operational rlan f{or emergency situa-
tions shall be developad for each facility
storing, handling, or otherwise using
vinyl chloride 2s a liquid or compressed
gas. Appropriate portions of the plan
shall be implemented in the event of a1
emergency. The plan shall specifically
provide that:

(1) Employees engaged in hazardous
operations or correcting situations of ex-
Isting hazardous releases shall be
equipped es required in paragraph (h)
of this section;

(2) Other empioyees not so equipped
shall evacuate the area and not return
until conditions are controlled by the
methods required in paragraph (f) of
this section and the emergency is abated.

(J) Training. Each employee engaged
in vinyl chloride or polyvinyl chioride
operations shiall be provided traialng in
a program relating to the hazards of
vinyl chloride and precautions for its
safe use. )

(1) The program shall include:

(1) The nature of the heaith hazard
from chronic exposure to vinyl chloride
including specifically the carcinogenic
hazard;

(1) The specific nature of operations
which could resuit In exposure to vinyl
chloride In cxcess of the permissible
1imit and necessary protective steps;

(ili) The purpose for, proper use, and
Iimitatlions of respiratory protective
devices;

(lv) The fire hazard and acute toxic-
ity of vinyl chloride, and the necessary
protective steps;

(v) The purpose for and a description
of the monitoring program;

(vi) The purpose {or, and a descrip-
tion of, the medical surveillance
program;

(vii) Emergency brocedures;

(viil) Specific Information to ald the
employee In recognition of conditions
which may result In the release of vinyl
chloride; and

(Ix) A review of this standard at the
employee's first training and Indoctrina-
tion program, and annually thereafter.

(2) All materials relating to the pro-
gram shall be provided upon request to
the Assistant Secretary and ti>e Director.

(k) Medical surveillence. A p.cgram
of medical surveillance shall be ‘nstl-
tuted for each employee exposed, with-
out regard to the use of respirators, to
vinyl chloride {n excess of the actlon
level. The program shzll! provide each
such employee with an opportunity for
examinations and tests in accordance
with this paragraph. All medical ex-
aminations and procedures shall be per-
formed by or under the supervision of a
licensed physician, and shall be provided
without cost to the employee.

(1) At the time of initial asslgnment,
or upon institution of medical surveil-
lance;

(1) A general physical examination
chall be performed, with specific atten-
tion to detecting enlargement of liver,
spleen or kidneys, or dysfunction in these
organs. and for abnormalties in skin,
connective tissues and the pulmonary
system (See Appendix A).

(1) A medical history shall be taken
including the following topics: :

(A) Alcohol intake;

(B) Past history of hepatitls;

(C) Work history and past exposure
to potential hepatotoxic agents, includ-
ing drugs and chemicals;
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(D) Past hislory of blood transfu-
sions; and

(E» Past history of hospitaltaations.

(ily A serum specimen shall be ob-
tained and determinations made of:

(A) Total bilirubin;

(B) Alkaline phosphatase;

(C) Serum glutamic oxalacetic trans-
aminase (SGOT ;

(D) Serum glutamlic pyruvic transam-
{nase (SGPT) ; and

(E) Gamma glustamyl transpeptidase.

(2) Examinatinns provided in accord-
ance with this paragraph shall be per-
formed at least:

(1) Every 6 months for each employee
who has been employed in vinyl chlo-
ride or polyvinyl chloride manufacturing
for 10 years or longer; and

({i) Annu2lly for all other employees.

(3) Each employee exposed to an
emergency shall be afforded appropriatez
medical surveillance.

(4) A statement of each employee’s
suitability for continued exposure to
vinyl chloride including use of protecc-
tive equipment and respirators, shall be
obtained from the examining physiclan
promptly aiter any examination. A copy
of the physician’s statement shal’ he pro-
vided each emplcyee.

(5) If any employee's health would be
materially impaired by continucd ex-
posure, such employee shzll be with-
drawn from possible contact with vinyl
chloride.

(8) Laboratory analyses for 21l bio-
logical specimens included in medical
examinations shall be performed in labo-
ratories licensed under 42 CFR Part 74.

(7) 1f the examining physician deter-
mines that alternative medical examina-
tions to those required by paragrarh
(k) (1) of this section will provide at
least equal assurance of detecting med-
ical conditicns pertinent to the exposure
to vinyl chloride, the employer may ac-
cept such alternative examinations as
meeting the requirements of paragraph
(k) (1) of this section, if the employer
obtains a statement from the examining
physician setting fortn the alternative
examinations and the rattonale for sub-
stitution. This statement shall be avalil-
able upon request for examination and
copying to zuthorized representatives of
the Assistant Secretary and the Director,

(1) Signs and labels. (1) Entrances to
regulated 2reas shall be posted with leg-
ible signs bearing the legend:

CANCER-SUSPECT ACENT AREA AUTHORIZED
PERSONNEL ONLY -t

(2) Areas containing hazardous oper-
ations or where an energency currently
exists shall be posted with legible signs
bearing the legend:

CANCER-SUSPECT ACENT 1N THIS AREA PROTEC-

TIvE EQUIPMENT REQUIRED AUTHORILED
PrrsoNnNEL ONLY

(3) Contalners of polyvinyl chioride
resin waste .rom reactors or other waste
contaminated with vinyl chloride shall
be legibly iabeled:

CoNT MINATED WiITH VINYL CHLORIDE
CANCER-SUSPECT AGENT

(4) Contalners of polyvinyl chloride
shall be legibly labeled:
POLYVINTL CHLORME (OR TRADE NAME)
Contains
VINYL CHLORIDE
ViYL CHLOADE 15 A CANCER-SUSPECT AGENT

(5) Contalners of vinyl chloride shall
be legibly laheled either:
(6%] :
ViNtTL CHLORDE !
EXTREMELY FLAMMABLE GAS U.IOER PRESSTRE
CANCER~SUSPECT AGENT

or (i1) In accordance with 43 CI'R Parts
170-189, with the additional legend:

CANCEZR-SUS?ECT ACENT

apolled near the label or placard.

(6> No statement shall appear on or
near any required sign, label or instruc-
tion which contradicts or detracts from
the effect of, any required warning,
information or instruction.

(m) Records. (1) All records main-
tained in arcordance with this section
shall include the name and social seca-
rity number of each employee where
relevant,

(2) Records of required monitoring
and measuring, medical records, and au-
thorized personnel rosters, shall be made
and shall be available upon request for
examination and copying to authnrized
representatives of the Assistant Secre-
tary and the Director.

(1) Monitoring and measuring records
shall:

(A) State the date of such monitor-
ing and measuring and the concentra-
tions determined and ldentify the instru-
ments and methods used; )

(B) Include any additional informa-
tion necessary to determine individual
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employee exposures where such expo-
sures are dctermined by means other
than individual monitoring of employees;
and

(C) Be maintained for not less than
30 years.

(il) Authorized personnel rosters shall
be maintained for not less than 30 years.

(iii) Medical records shall be main-
tained for the duration of the employ-
ment of each employee plus 20 years,
or 30 years, whicaever Is longer.

(3) In the event that the cmployer
ceases to do business and there s no
successor to recelve and retain his rec-
ords for the prescribed period, these rec-
ords shall be tranzmitied by registered
mau to the Director, and each employee
Individually notified in writing of this
transfer. .

(4) Employees or their designated
representatives shall be provided access
to examine and copv records of required
monitoring and measuring.

(§) Former employees shall be pro-
vided access to examine and copy re-
quired monitoriig and measuring records
reflecting their o.wn exposures.

(6) Upon written request of any em-
ployee, 2 copy of the medical record of
that employee shall be furnished to any
physician designated by ti:e :mploye=.

(n) Reports. (1) Not later than 1
month after the establishment of a reg-
ulated area, the following information
shall be reported to Liie OSHA Area Di-
rector. Any changes to such information
shall be reported within 15 days.

(1) The address and location of each
establishment which has one or mor?
regulated aress; and

(ii) The number of employees in each
regulated area during normal operations,
including maintenance.

(2) Emergencies, and the facts ob-
tainable at that time, shall be reported
within 24 hours to the OSHA Area Di-
rector. Upon request of the Area Direc-
tor, the employer shall submit additional
Information in writing relevant to the
nature and extent of employee exposures
and measures taken to prevent future
emergencies of similar nature.

(3) Within 10 working days following
any monitoring and measuring which
discloses that any emolovee has been
exposed, without regard to the use of
respirators, in excess of the permissible
exposure limit, each such employee shall
be notified in writing of the results of
the exposure measurcment and the steps

N
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being taken to reduce the exposure to
within the pcrmissible exposure limit,

(o) Effective dates. (1) Until April 1,
1975, the provisions currently set forth
in §1910.93q of this Part shall apply,

(2) Eflertive April 1, 1975, the pro-
visions set furth in § 1910.93q of this Part
shall apply.

AFpPENDIX A—SUPPLIMENTARY MEDICAL
INFORMATION

‘When required tests wunder paragraph
(k) (1) of this sectlon shuw abnormalitics,
the tests should be repeated as soon as prac-
tizable, prelerably within 3 to 4 weeks. If
tests rernaln abnormal, - onsideration should
be given to withdrawal of the employee from
contact with vinyl chioride, while a more
compreheasive examipation is made.

Additional tests which may be useful:

A. For kidney dysfunction: urine exaniins-
tlon for albumin, red blood cells, and ex-
foliative abnormazl cells,

B. Pulmonary sygstem: Forced vital capac-
1ty, Forced exvoiratory volume at 1 &second,
and chest roentgenogram (posterlor-anterior,
14 x 17 inches).

C. Adcdittonal serum tests: Lectic acid de-
hydrogena<e, lactic ecid dehydrogenase
iscenzyme, protein determination, and
protein elecirophoresis.

D. For a morc comprehensive examination
on repeated abnormal serum tests: Hepatitls
B antigen, and liver scanning.

(Secs. 6 snd 8, 84 Stat. 1596, 1539 (29 US.C.
655, 657): Seccretary »f Labor's Order No.
12-71, 35 FR 875%) |29 FR 35896, Oct. 4,
1974; 39 FR 41848, Dec. 3, 1974, as amended
#t 40 FR 13211, Mar, 25, 1975, Redesignuted
at 40 TR 23073, May 28, 1975}




X1. APPENDIX II

SAMPLING AND ANALYTICAL METHOD FOR
VINYL CHLORIDE IN AIR

This 1is NIOSH-accepted (Classification B) analytical method No. P&CAM 178
for determination of vinyl chloride in air, 1issued September 3, 1974 and

revised January 29, 1976 [245]. This method involves adsorption on activated

carbon, desorption with carbon disulfide, and gas chromatography. The range
for determination of vinyl cnloride using this method is 0.008-5.2 mg/cu 2
(0.003-2.03 ppm) in a 5~liter air sample. The precision (coefficient of
variation-CV(T)) 1is approximately 0.08 at levels of 7 and 71 mg/cu m (2.73 and
27.7 ppm).

Principle of the Method

A known volume of air 1s drawn through two sorbent tubes in series
containing activated carbon (made from coconut shells), which adsorbs the
vinyl chloride present in the air sample. The collected vinyl chloride is
then desorbed with carbon disulfide, and the resulving solutions are analyzed
by gas chromatography with a flame-ionization det2ctor. The areas under the
resulting peaks are compared with areas obtained from the injection of
standards.

Range and Sensitivity

(2) The minimum detectable amount of vinyl chloride was found to be 0.2
ng/injection at a 1 x 1 attenuation of a gas chrumatograph. This corresponds
co an estimated concentration of 0.008 mg/cu m in a 5-liter air sample
analyzed by this method. However, the desorption efficiency from activated
carbon of amounts of vinyl chloride as small as 40 ng (0.008 ug/liter x 5
liters) has not been determined. Therefore, the detection 1limit of the
overall method may be somewhat higher than (.008 mg/cu m.

(b) At a sampling flowrate of 350 ml/minute, the total volume to be
sampled should not exceed 5 liters. This value %s based on data indicating
that more than 10 1liters of air containing 2.6 pg/liter (1 ppm) of vinyl
chloride could be sampled on activated carbon before 5% breakthrough was
observed. This would indicate that 5 liters of air containing no more than
5.2 mg/cu m may be sampled without significant breakthrough. If a particular
atmosphere 1s suspected of containing a high concentration of contaminants or
a high humidity is suspected, the sampling volume should be reduced by 50%. 4
safety factor has been included in the 5-litef volume, and the capacity of the
first tube should be adequate within these 1limits except under the most
extreme conditions.
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Interferences

(a) When the amount of water in the air is so great that condensation
actually occurs in the tube, organic vapors will not be trapped effectively.
Experiments 1indicate that high hLumidity severely decreases the capacity of
activated carbon for organic vapors.

(b) When ¢two or more substances are known or suspected to be present in
the air, this information, including their suspected identities, should be
transmitted with the sample, since these compounds may interfere with the
analysis for vinyl chloride.

(¢) Any compound that has the same retention time as vinyl chloride under
the operating conditions described in this method is an interference. Hence,
retention time data on a single column, or even on a number of columns, may
not provide proof of chemical identity. Often, operating conditions can be
modified to elirinate interferences. Samples should be analyzed by an
independent method when overlapping gas-chromatographic peaks canno: be
resolved.

Precision and Azcuracy

(a) A coerficieant of variation of 0.076 was obtained from analyeis of
each of two sets of sorbent tubes, one set of 27 tubes exposed to vinyl
chloride at a concentration of 7.2 mg/cu m in air and another set of 29 tubes
exposed at a concentration of 71.3 mg/cu n. These values reflect total
sampling and analytical error as well as desorption efficiency correction
errors.

(b) Experiments were performed to obtain some indication of the accuracy
of this wmethod, although accuracy was difficult to evaluate. These
experiments generally involved six sorbent tube samples exposed to a synthetic
atmosphere. The calculated value was the concentration expected based on the
measured amounts of vinyl chloride and air mixed to prepare the synthetic
atmosphere. The calculated value was not the true value, since it was subject
to experimental error. The value found from analysis of each sorbeat tube,
after correction for desorption efficiency, was also ccmpared with that found
by the direct injection of gas samples from the same svnthetic atmosphere used
in loading the tubes. The results of these experiments are shown in Table XI-
L. It should be noted that average concentrations determined by analysis of
sorbent tubes were within 6% of the average concentrations determined by
analysis of gas samples.
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TABLE XI-1

ACCURACY OF THE RECOMMENDED SAMPLING METHOD FOR VINYL CHLORIDE

Experiment Calculated Experimental Estimated
Number Samples Concentration Concentracion* Error**
(mg/cu m) (mg/cu m) (12)
I Gas samples 64 71.2  *0.7 -2
Solvent tubes 64 69.8 1.5
II " 13 14.5 0.5
13 13.6 *0.4 -6
III " 2.6 2.88 x0.07
2.6 2.91 *0.13 +1
v " 1.3 -
103 1027 :0009 -

*Average of concentrations determined from sorcent tubes minus average of
concentrations determined from gas samples, divided by average of concen-
trations determined from gas samples, x 100

**Mean value *95% confidence level (standard deviation x Student's t at
0.05 significance level, divided by square root of number of samples)

Advantages and Disadvantages of the Method

(a) The sampling device 1is small, portable, and involves no liquids.
Interiarences are minimal, and most of those that do occur can be eliminated
by altering chromatographic conditions. The tubes are analyzed by a rapid
instrumental method. The method can also be used for the simultaneous
determination of two or more components suspected to be present in the same
sample by changing gas-chromatographiz conditions :irom isothermal to a
temperature-programmed mode of operation.

(b) One disadvantage of the method is that the amount of sample that can
be taken is limited by the amount of vinyl chloride that the ctube will hold
before it becomes overloaded. When the value obtained for the backup section
of the sorbent tube exceeds 207 of that found on the front section, there is a
possibility of sample loss. During storage, volatile compounds such as vinyl
chloride will migrate throughout the tube until equilibrium 1s reached. At
this time, 33% of these compounds will be found in the backup section. This
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may lead to some confusion as to whether sample loss has occurred. Th}s
migration effect can be comsiderably decreased by shipping and storing the
tubes at =20 C or by using two separately capped tubes for the front and
backup sections.

(¢} The precision of the method is limited by the reproducibility of the
pressure drop and, therefore, by the flowrates across the tubes. Because the
pump 1s wusually calibrated for one particular tube, differences in flowrates
from tube to tube can cause sample volumes to vary.

Apparatus

(a) Personal sampling pump: The pump should be a properly calibrated
personal sampling pump for personal and area samples. The pump should also be
capable of accurate performance at the recommended flowrates. It should be
calibrated with a representative sorbent tube in the sampling line. A dry or
wet test meter Or a glass rotameter that will determine the flowrate to within
5% may be used for the calibration.

(E) Sorbent tubes: The glass tubes are flame sealed at both ands. Each
is 7 cm long, 6-mm cuter diameter, 4-mm inner diameter, and contains two
sections of 20/40-mesh activated carbon separated by a 3-mm portion of
urethane foam. The activated carbon is prepared from coconut shells and is
fired at 600 C prior to packing to remove adsorbed materials. The primary
adsorbing secticn contains 100 mg of sorbent, the backup saction 50 mg. A
plug of silanized glass wool is placed in front of the adsorbing section. The
pressure drop across the tube must be less than 2 inches of water at a
flowrats s£f 0.2 liters/minute.

(¢) Gas chromatograph equipped with a flame-ionization detector.
(d) Stainless steel column (20 feet x 0.125 inch) packed with 10% SE-30

on 80/10C mesh Chromosorb W (acid washed, silanized with

dimethyldichlorosilane). Other columns capable of performing the required
separations may be used.

(e) A mechanical or electronic integrator and a recorder or some method
for determining peak area.

(£) Vials (2 ml) ‘that can be sealed with caps containing Teflon~lined
silicone rubber septa.

(8) Microliter syringes (10 ul and other convenieat sizes for making
standards).

(h) Gastight syringe (l ml, with a gastight valve).

(1) Pipets (0.5-ml delivery pipets or 1.0-ml pipets graduated in 0.l-ml
increments).
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(3) Volumetric flasks (10 ml or convenient sizes for making solutions),
preferably with plastic stoppers.

(k) Gas bags, Tedlar or equivalent.

Reagents

(a) Carbon disulfide, "spectroquality”" or better grade.
(b) Vinyl chloride, lecture bottle, 99.9% minimum purity.
(c) Toluene, chromatographic quality.

(d) Helium, Bureau of Mines grade A. -

(e) TFrepurified hydrogen.

(f) Filtered, compressed air,

Procedure
(a) Collection and Shipping of Samples

(1) Immediately before sampling, break the ends of the two tubes to
provide an opening of at least 2 mm, one~half the internal diameter of the
tube.

(2) Position the second sorbent tube next tc the sampling pump in
tandem with the first tube, to serve as a backup. If one tube 1is used,
position the smaller section of tube nearest the sampling pump.

(3) Place the sorbent tubes in a vertical position with the larger
section of sorbent pointing up during sampling to minimize channeling of the
vinyl chloride through the sorbent.

(4) Do not allow air being sampled to pass through any hose or
tubing before entering the sorbent tubes.

(5) Measure the flowrate and time, or the sampling volume, as
accurately as possible. Take the sample at a flowrate of 50 ml/minute. The
maximum volume to be sampled should not exceed 5 liters.

(6) Sample relatively large volumes (10-20 liters) of air through
other sorbent tubes at the same time personal samples are taken. These bulk

ailr samples will be used by the analyst to identify possible interferences
before the personal samples are analyzed.
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(7) Measure and record ths temperature and pressure of the
atmosphere being sampled if they are significantly different from 25 C or 760
omHg.

(8) Cap the sorbent tubes with the suppliea plastic caps immediately
after sampling. Under no circumstances should rubber caps be used.

(9) Treat ome tube in the same manner as a sample tube (break, seal,
and transpcrc), but do not sample any air through the tube. This tube 1is
labeled as a blank.

(10) Pack capped tubes tightly to minimize tube breakage during
transport to the laboratory. The use of two tubes in series during sampling
eliminates the need for cooling during shipping. However, if only ome tuta is
used, and if the samples will spend a day or more in transit, then cool the
tubes, eg, with dry ice, to minimize migration of the vinyl chloride to the
backup section.

(11) Samples received at the laboratory are logged in and immediately
storad in a freezer (around -20 C) until time for analysis. Samples may be
stored In this wmanner for long periods of time witn no appreciable loss of
vinyl chloride (2 months). Even.around -20 C, vinyl chloride will equilibrate
between the two sections of activated carbon in one tube, ie, it will migrate
to the backup section. This phenomenon is observable after 2 weeks and may be
confused with sample loss after 1~2 months.

(b) Analysis of Samples

(1) Cleaning of Equipment. All glassware used for the laboratory
analysis should be washed with detergeut and thoroughly rinsed with tapwater
and distilled water.

(2) Preparation and Desorption of Samples. The two tubes used in
the collection of a single sample are analyzed separately. If only one tube
is used for sampling, then each section of activated carbom should be analyzed
separately. Discard the glass wool from each tube. Transfer both sections of
each tube to a small vial containing ! ml of the precooled carbon disulfide.
It is important to add the sorbent to carbon disulfide and not the carbon
disulfide to tie sorbent. Top vial with a geptum cap. Discard the separating
section in each tube. Tests indicate that desorption 1s complete in 30
minutes 1f the sample 1is agitated occasionally during this period. The

samples should be analyzed within 60 minutes after addition to carbon
disulfide.

(3) Gas-Chromatographic Conditions.  The typical operating
conditions for the gas chromatograph are:
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(A) BHelium carrier gas flow, 40 ml/minute (80 psig).

(B) Hydrogen gas flow to detector, 65 ml/minute (20 psig).
(C) Airflow to detector, 500 ml/minute (50 psig).

(D) Injector temperature, 230 C.

(E) Detector temperature, 230 C.

(F) Column temperature, 60 C.

(4) Injection: The first step in the analysis 1is the injection
of the sample into the gas chromatograph. To eliminate difficulties
arising from blowback or distillation within the syrirge needle, use the
solvent flush injection technqiue. Flush a 10-ul syringe with solvent
several times tc wet the barrel and plunger. Draw 2 ul of solvent into the
syringe to increase the accuracy and reproducibility of the injected sample
volume. Remove the needle from the solvent and pull the plunger back about
0.4 ul to separate the solvent fliush from the sample with a pocket of air
to be used as a marker. Then immerse the needle in the sample and withdraw
a S5-ul aliquot to the 7.4~-ul mark (2 ul of solvent + 0.4 ul of air + 5 pul
of sample = 7.4 pl). After the needle is removed from the sample and pricr
to injection, the plunger is pulled back a short distance to minimize
evaporation of the sample from the ¢tip of the needle. Make dupiicate
injections of each sample and standard. No more than a 3% difference in
area from repeated 1injections is to be expected. Automatic sampling
devices may also be used. A syringe equipped with a Chaney adapter may
also be used in lieu of the solvent flush technique.

(5) Measurement of Area: Measure the area under the sample peak
using an electronic integrator or some other suitable form of area
measurement. Area measurements are compared with a standard curve prepared
as discussed in Preparation of Standards. Preliminary results are read
from a standard curve prepared as discussed below.

(c) Determination of Desorpticn Efficiency

(1) Importance of Determination. The efficiency of desurption of a
particular compound can vary from one laboratory to another and also from one
batch of sorbent to another. Thus, it is necessary to determine at least once
the percentage of vinyl chloride that is removed in the desorption proc=ss.
Desorption efficiency should be determined on the same batch of sorbent tubes
used in sampling. Results indicate that desorption efficiency varies with
loading (total vinyl chloride on the tube), particularly at lower values, eg,
2.5 ug. :
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(2) Procedure for Determining Desorption Efficiency. Sorbent tubes
from the same batch as that wused in obtaining samples are used in this
determination. Inject a measured volume of vinyl chloride gas into a bag
containing a measured volume of air. The concentration in the bag may te
calculated 1if room temperature and pressure are known. The bag is made of
Tedlar (or other material that will retain the vinyl chloride and not absorb
it) and should have a gas sampling valve and a septum iniection port. Sample
a measured volume from the bag through a sorbent tube using a calibrated
sampling pump. Prepare at least five tubes in this manner. These tubes are
desorbed and analyzed in the same manner as the samples. Samples taken with a
gastight syringe from the bag are also injected into the gas chromatograph.
The concentration in the bag (standard) 1s compared with the concentration
obtained from the tube (sample).

The desorptica cfficiency equals the amount of vinyl chloride desorbed
from the.charcoal divided by the product of the vinyl chloride concentracion
in the bag times the volume of synthetic atmosphere sampled, or:

(amount of 'vinyl chloride desorbed from sorbent)
(vinyl chloride concentratiou in bag) x (volume of atmosphere sampled)

Preparations of Standards

Caution: These laboratory operations involve carcinogens.

Vinyl chloride has been identified as a human carcinogen and appropriate
precautions must be taken in handling this compcund.

A series of standards, varying in concentration over the range of
interest, 1s prepared and analyzed under the same gas~chromatographic
conditions and during the same time period as the unknown samples. Curves are
established by plotting concentration in ug/ml vs peak area or peak height.
There are two methods of preparing standards, and they are comparable if
highly purified vinyl chloride is used. If no internal standard is used in
the method, standard solutions must be anaiyzed at the same time as the
sample. This will minimize the effect of day-to-day variations of the flame-
ionization rasponse.

(a) Gravimetric Method. Slowly bubble vinyl chloride into a weighed 10~
ml volumetric flask containing approximately 5 ml of toluene. After 3
ainutes, weigh the flask again. A weight change of 100-300 mg will usually be
observed. Dilute the solution to exactly 10 ml with carbom disulfide and use
to prepare other standards by removing aliquots with syringes of various
sizes. Subsequent dilution of these aliquots with carbon disulfide results in
a series of standards that have linear values from the range of 0.2
ung/injection, the minimum detectable amount of vinyl chloride, to 1.5
4g/injection.
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(b) Volumetric Method. Draw a l-ml gas sample of pure vinyl chloride

into a gastight asgyringe and close the syringe valve. 1Insert the tip of the
needle into a 10-ml volumetric flask containing approximately 5 ml of carbon
disulfide. Open the syringe valve and withdraw the plunger slightly to allow
the carbon disulfide to enter the s ringe. Return the solution in the syringe
to the flask and rinse the syringe with clean carbon disulfide, adding the
washings to the volumetric flask., Fill the volumetric flask to tiae mark with
carbon disulfide. Other standavds are then preparad from this stock solutiom.

Standards are stored in a freezer 1t =20 C and have been found to be
stable at this tempersture for 3 davs. Tisnt-fitsing plastic tops on the }
voluretric Ilisxs ceem to retain the vinvl chloride better than zround-glass
stoppers.

Calculaticas

e - i

(a) The wetght, in ug, correspoading to the area under each peak is read
frem the standara curve for vinyl chloride. No liquid volume correcticas are
needed “ecause . th the standards and the samples are based on the numbar of
g in 1.0 =1 ~f cardbon disulfide and the volume injected im both cases is
identical.

(b) Corrections {»~ the blank are made for each cample:
ug = ug(sample) - ug(blanx)
A similar procedure is followed for the backup sectioms.

(¢) Add the amounts present in the front and backup sectlions of the same
sample tube to determine the total amount of winyl chloride in the sample.

(d) The total amount 1s corrected for the desorption efficiency at the
level of vinyl chloride measured:

taia N it

Corrected amount (in ug) = amount (in ug)
desorption efficiency

(e) The couacentration of vinyl chloride in air may be expressed in mg/cu
m?

mg/cum = corrected weight (in ug)
volume of air sampled (in liters)

(f) The concentration may also be expressed in terms of ppa by volume:

ppm = mg/cu m x 24.45 x 760 x T+273
MW P 293
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where:

24.45

molar volume (liters/mole) at 25 C and 760 mmHg
molecular weight

pressure (mmHg) of air sampled
temperature (C) of air sampled
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XII. APPENDIX III

SAMPLING AND ANALYTICAL METHOD FOR
VINYLIDENE CHLORIDE IN AIR

This 1is the NICSH-proposed (Classification F) analytical method No. P&CAM
266 for determination of vinylidene chloride in air issued November 21, 1977
(259]. This method involves adsorption on charcoal, desorption with carbon
disulfide, and gas chromatograrhy. The range for determination of vinylidene
chloride using this method is 2-12 mg/cu m (0.5-3.02 ppm) in 7 liters of air.
The precision (pooled relative standard deviation) 1s aprroximately 5% for
analysis of samples containing 12-85 ug of vinylidene chloride/sample.

Synopsis

(a) A known volume of air is drawn through a charccal tuve to trap the
vinylidene chloride present.

(b) The charcoal in the tube is transferred to a small vial where the
vinylidene chloride i{s desorbed with carbon disulfide.

(¢) An aliquot of the desorbed sample 1is injectad into a gas
chromatograpn.

(d) The area or the height of the resulting peak is determined and

compared with either the peak areas or heights obtained £rom injection of
standards.

Working Range, Sengitivitvy, and Detection Limit

(a) The method was tested with sample loading between 12 and 85 ug of
vinylidene chloride/charcoal tube. The samples were collected from
atmospheres containing vinylidene chloride in the range of 7.6-10.0 mg/cu m
and having a relative humidity of greater than 80%.

(b) The slope of the calibration curve (response vs weight/sample) was
0.0322 area count/ug when analysis was done by electronic integration. When
analysis was done using peak height, the slope of the calibration curve was
4.75 x 10-12amps/ug.

(¢) The 1lowest quantifiable limit for this method was determined to be 7

ug of vinylidene chloride/sample. At this level the relative standard
deviation of replicate samples was found to be less than 107 and the

238



desorption efficiency was greater than 80%. This limit could be lower if the
charcoal used is shown to give better desorption characteristics at the lower
level.

Interferences

(a) When two or more substances are known or suspected to be present in
the air, this information, including their suspected identities, should be
transmitted with the sample, since these compounds may interfere with the
analysis for vinylidene chloride.

(b) Any compound that has the same retention time as vinylidene chloride
under the operating conditions described in this method 1is an interference.
Therefore, retention time data on single or multiple columns cannot be
considered proof of chemical identity.

(¢) 1If the possibility of interference exists, separation conditions, eg,

column packing, temperature, carrier flow, and detector, must be changed to
¢ircumvent the problem.

Precision and Accuracy

(a) The pooled relative stand=rd deviation of the analytical method was
4.8% for the analysis of 36 samples over the range of 12-85 ug vinylidene
chloride/sample.

(b) The concentration of the sampled air was also determined using a2 gas
phase infrared analyzer. The gas-chromatographic determinations averaged 57
lowver when compared with the results of the infrared analyzer. No desorption
efficiency corrections were used.

(¢) The breakthrough volume and, therefore, the capacity of charcoal for
vinylidene chloride decreased with increasing relative humidity. At 872
relative humidity the breakthrough volume was 102 of the breakthrough volume
at 102 relative humidity. The breakthrough volume was also found to be a
function of :oncentration of vinylidene chloride. When high relative humidity
air containing 144 mg/cu m of vinylidene chloride was sampled at 0.2
liter/minute the breakthrough volume was 3.7 liters. At a vinylidene chloride

concentration of 10 mg/cu m and high relative humidity the breakthrough volume
was 7.3 licers.

(d) Samples of vinylidene chloride on charcoal were found to be stable at

25 C for 7 days and for 2l days if stored at 5 C for the remainder of the
period.
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Advantages and Disadvantages of the Method

(a) The sampling device is small, portable, and involves nc liquids.
Many of the 1interferences can be eliminated by altering chromatographic
conditions. The tubes are analyzed by means of a quick instrumental method.

(b) Ome disadvantage of the method is that the amount of sample that can
be taken is limited by the capacity of the charcoal tube. When the sample
value obtained for the backup section of the charcoal tube exreeds 207 of that
found on the front section, the possibility of sample 1loss exists. During
sample storage the volatile compounds may migrate throughout the tube unril
equilibrium is reached (33% of the sample on the backup section). This can be
minimized by storing the samples in a refrigerator until the analysis is
performed. .

(¢) The precision of the method is limited by the reproducibility of the
pressure drop across the tubes. Variation in pressure drop will affect the
flowrate. The reported sample volume will then be imprecise because the pump
{s usually calibrated for one tube only.

(d) The recommended gas-chromatographic packing will not separate vinmyl
chloride and carbon disulfide. Other gas-chromatographic packings that
separate vinyl chloride and carbon disulfide do not separate vinylidene
chloride and carbon disulfide. If analysis for each of these monomers 1is to
be performed, it is vecessary to use different columns to analyze the samples.

Apparatus

(a) Personal sampling pump capable of accurate performaace at 0.2
liter/minute and calibrated with a representative charcoal tube in the line.

(b) Charcoal tubes: Glass tubes with both ends flame-sealed, 7 cm long
with a 6~mm outer diameter, and a 4~mm inner diameter, containing two sections
of 20/40-mesh activated carbon separated by a 2-mm portion of urethane foam.
The activated charcoal is prepared from coconut shells and is fired at 600 C
prior to packing. The adsorbing section contains 100 mg of charcoal, the
bazkup section 50 mg. A plug of silylated glass wool is placed im front of
the adsorbing sectinn. The pressure drop across the tube must be less than ]
inch of mercury at a flowrate of 0.2 liter/minute.

(c) Gas chromatograph equipped with a flame-ionization detector.
Optional: electronic integrator.

(d) Silanized glass gas-chromatographic column (10 feet x 1/4-inch outer
diameter) packed with Durapak OPN 100/120 nesh. Any gas-chromatographic

column capable of separating carbon disulfide and vinylidene chloride may be
used. '
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(e) Vials (2 ml) that can be sealed with caps containing Teflon-lined
silicone rubber septa.

(f) Microliter syringes, 10 ul, and convenient sizes for making
standards.

(g) Pipet, 1.0 ml.

Reagents

All reagents used should be ACS Reagent Grade or better.
(a) Carbon disulfide, "spectroquality' or better.

(b) Vinylidene chloride, 99%.

(c¢) Cyclohexane.

(d) Helium, Bureau of Mines grade A.

(e) Prepurified hydroger.

(£) Filtered, compressed air.

Procedure

(a) Cleaning of Equipment, All condisposable glassware used for the
laboratory analysis should be washed with detergent and rinsed thoroughly with
tap water and distilled water.

(b) Collection and Shipping of Samples

(1) Immediately before sampling, the ends of the tube are broken to
provide an opening (2 mm) at least one-half the intermal diameter of the tube.

(2) The tube 1is connected to the sampling pump via rubber tubing.
The smaller section of charcoal 1s the backup and is positioned nearest the
sampling pump.

(3) .The charcoal tube should be vertical during samplinz to prevent
channeling through the tube.

(4) Air being sampled should not hbe passed through any hose or
tubing before entering the charcocal tubes.
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(5) Measure and report the flowrate and time, or the sampling
volume, as accurately as possible. The sample is taken at 0.2 liter/minute or
less. The maximum volume sampled should not exceed 7.0 liters.

(6) Measure and record the temperature and pressure of the
armosphere being sampled.

(7) Cap the charcoal tubes with the plastic caps supplied
immediately after sampling. Under no circumstances should rubber «caps be
used.

(8) For every 10 saaples taken, one charcoal tube shculd be handled
in the same manner as the samples (break, seal, and transport), except that no
air is sampled through this tube. This should be labeled as a blank.

(9) If samples are shipped to a laboratory, they should be packed
tightly to minimize tube breakage during shipping.

(10) Six to twelve unopened charcoal tubes should also be shipped so
desorption efficiency studies can be performed on the same type and lot of
charcoal used for sampling.

(11) Samples received at the laboratory are logged in and immediately
stored in a refrigerator.

(¢) Analysis of Samples

(1) Preparation of Samples. The charcoal tubes are removed from the
refrigerator and permitted to equilibrate to room temperature to prevent water
condensation on the cold charcoal. Each charcoal tute is scored with a file
in front of the first section of charcoal and broken open. The gla:s wool 1is
removed and discarded. The front section (larger) is transferred to a smzl.
vial. The separating foam is removed from the tube and discarded. The baciup
section 1s also transferred to a small vial. The contents of each individual
tube are desorbed before the next sample tube is opened.

(2) Desorption of Samples. After the two sectlons of a charcoal
tube are transferred to small vials, 1.00 ml of carbon disulfide is pipetted
into each of the two vials. A sgserum cap is then crimped into place
immediately after the carbon disulfide has been added. (411 work with carbon
disulfide should be performed in a hood because of the high toxicity of carbon

-disulfide). The capped samples are kept at room temperature with occasional

agitation. Desorption {s <complete in 30 minutes. The samples should be
analyzed the same day they are desorbed.

(3) Gas-Chromatographic Conditions:

(A) 70 ml/minute helium carrier flow.
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(B) S50 ml/minute hydrogen flow to detector.
(C) S00 ml/minute air flow to detector.
(D) 150 C injector temperature.
(E) 200 C manifold (detector) tempe:éture.
(F) 65 C (isothermal) oven temperature.
Under these conditions the capacity ratio for vinylidene chloride was 5.2.
(4) Injection. Inject a S-ul aliquot intn the gas chromatograph. A
syringe equipped with a Chaney adapter may be used in lieu of the solvent
flush technique. :
(5) Measurement of Area: Measure the area under the sample peak
using an electronic integrator or another suitable form of area measurement.

Area measurements are compared with a standard curve prepared as discussed in
Preparation of Standards.

(6) Measurement of Peak Height. The product of peak height and
attenuator setting is linear over the analytical range. The peak height {s
multiplied by the attenuator setting necessary to keep the peak on scale.
Preliminary results are read from a standard curve frepared as discussed
below.

(d) Determination of Desorption Efficiency

(1) Importance of Determination. The desorpuiion efficiency of a
particular compound can vary between laboratories and batches of charcoal.
Also, for a given batch of charcoal the desorption efficiency can vary with
the weight of contaminant adsorbed. The charcoal used for the study of this
method gave a desorption efficiency of 80Z for a loading of 7 ug of vinylidene
chloride/100 mg bed cf charcoal.

(2) Procedure for Determining Desorption Efficiency. The desorption
efficiency should be detarmined at three Llevels with a wminimum of three
samples at each level. Vinylidene chloride can be dissolved in cyclohexane to
glve stc~k solutions. The concentrations should be such that no more than 8§
ul of a stock solution will be injected onto the charczoal. Activated charcoal
in an amount equivalent to that found in the larger section of the charcoal
tube (i00 mg) is placed in a small vial and capped. An aliquot of the stock
solution is injected into the charcoal tube. Two of the levels should reflect
the extremes of the analytical range while the third level is inbetween the
high and low levels. Each vial i3 allowed to stand overnight to assure
complete adsorption of vinylidene chloride outo the charcoal. Standards are
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prepared by injecting an identical amount of cyclohexane stock solution into
1.0 ml of carbon disulfide. The samples and standards are analyzed as
described in Analysis of Samples.

The desorption efficiency at each level is the ratio of the average amount
found to the amount taken. A blank correction 1is not expected to be
necessary. The desorption efficiency curve is constructed by plotting the
amount of vinylidene chloride found in a sample vs the desorption efficiency.

Calibration and Standardization

CAUTION: Vinylidene chloride has been tentatively identified as a carcinogen.
Precautions must be taken while handling this compound . to prevent
contamination of personnel and the working area.

It 1s convenient to express the concentration of standards in terms of
£g/1.0 ml of carbon disulfide or pug/sample. The density of vinylidene
chloride 1is used to convert the volume taken to the mass taken (1.218 mg/ul).
A series of standards varying in concentration over the range of interest 1is
prepared znd analyzed under rthe same gas-chromatographic conditions and during
the same time period as the samples. It is best to alternate standard then
sample, during the analysis. Curves are established by plotting the
concentra:ion of the standards in ug/1.0 ml of carbon disulfide vs peak area
or peak haight.

Calculations
(a) The sample weight in ug is read from the standard curve.
(b) Blank corrections are not expected but, if the analysis shows a blank
correction is needed, the correction is:
WF = Ws - Wb
where:
WF .= corrected amount (ug) on the front section
of the charcoal tube
Ws = amount found on the ‘front section of
the charcoal tube
Wb = amount (ug) found on the front section

of the blank charcocal tube

A similar procedure is followed for the backup sectioms.
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(c) A correction for desorption efficiency is made:

MF = WF

L

where:
MF = corrected amount {(ug)
WF = amount (ug) after blank correction
D = desorption efficiency corresponding to
the weight WF

The corrected amount of the backup section, MB, 1s similarly calculated.

(d) The concentration, C, of vinylidene chloride in the air sampled is
expressed in mg/cu m, which is numerically equal to ug/liter:

C=MF + MB
\

where:
MF = amount of vinylidene chloride found on front
section in ug
MB = amount of viny’idene chloride found on backup
section in ug
V = volume of air sampled in liters

(e) If desired the results nay be expressed in ppm at 25 C (298 K) and
760 mmHg: '

C(ppm) = C(ug/liter) x 24.45 x 760 x T + 273

96.6 P 298
where:
P = pressure of air sampled in mmHg
T = temperature of air sampled in C
24,45 = molar volume at 25 C and 760 mmHg in liters/mol
96.9 = molecular weight of vinylidene chloride in g/mol
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